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(54) Wiper for Inkjet printers 



(57) A wiper (30) that does not scratch exit regions 
of nozzles (44) during wiping process has a non-re- 



cessed wiping region (38a, 38b, 38c) and a recessed 
wiping region (36a ; 36b) at one end. The recessed wip- 
ing region (36a, 36b) is positioned approximately oppo- 
site columns of nozzles (44) of a printhead (40) during 
wiping, such that the wiper (30) does not directly con- 
tacts the nozzles (44) The non-recessed regions (38a, 
38b, 38c), however, press against the printhead (40) to 
exert desired forces for wiping and maintain a gap be- 
tween the printhead (40) and the recessed wiping region 
(36a, 36b) 
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Description 

[0001] This invention relates generally to inkjet print- 
ers, and particularly, to a method and structure for wip- 
ing the printhead. 5 
[0002] Inkjet printers use pens that shoot drops of ink 
onto media such as paper sheets. Each pen has a print- 
head formed with very small nozzles through which the 
ink drops are fired. The printhead is mounted on a bi- 
directionally movable carriage, such carriage being con- 10 
figured to reciprocate back and forth across the paper 
as printing occurs. The structure and operation of such 
printheads and carriages are well known to those skilled 
in the art. 

[0003] In order to keep printheads in proper printing ' 5 
condition, most inkjet printers use a mechanism at some 
point along the printhead's path to periodically service 
the printhead during normal use. Such mechanism gen- 
erally includes a wiper that sweeps across the printhead 
to clear its printing surface of contaminants such as 
dried or drying ink. 

[0004] A conventional wiper includes a chassis- 
mounted base and an elongate blade. The blade ex- 
tends from the base to a tip that engages the printhead's 
printing surface when the printhead passes across it. 
The blade is typically planar and is of a size determined 
by the physical characteristics of the printer in which it 
is used. The blade's thickness is determined to produce 
a wiper that exerts a desired force on the printhead when 
the wiper is engaged with the printhead. Typically, the 
blade is made of flexible material. 
[0005] Figures 1 and 2 illustrate a conventional wiper 
wiping a printhead. In Figure 1, a cartridge 10 has an 
ink reservoir 12 and a printhead 14. The printhead 14 
has a metal or plastic orifice plate 16 with two parallel 
columns of offset nozzles 18 formed on the plate 16. 
The orifice plate 1 6 is fixed to the surface of a semicon- 
ductor substrate (not shown). 

[0006] Figure 2 is taken along line A-A in Figure 1 to 
illustrate an elastomeric wiper 20 wiping the printhead 
14. As indicated, the wiper 20 is in the form of an elon- 
gate blade which includes a wiping region 22. The wiper 
20, in particular the wiping region 22, presses against 
the nozzle plate 16 of the associated print cartridge to 
wipe off ink drops. During the wiping, however, the edge 
22a of the wiping region 22 scratches exit regions 24 of 
the nozzles 18 as illustrated. Such scratches cause 
damages to the nozzles such that the exist regions 24 
of the nozzles 18 are deformed. These damages affect 
the size, trajectory, and speed of ink drop ejection during 
printing, and in turn affect the inkjet printhead's perform- 
ance. 

[0007] Accordingly, there is a need for a wiper that 
does not damages the nozzles' exist regions. 
[0008] The present invention seeks to provide an im- 
proved wiper. 

[0009] According to an aspect of the present inven- 
tion, there is provided a wiper as specified in claim 1 . 



[0010] In a preferred embodiment there is provided a 
wiper that does not scratch exit regions of nozzles dur- 
ing wiping process. 

[0011] In a preferred embodiment according to the in- 
vention, a wiper for inkjet printhead has a slightly re- 
cessed wiping region at a first end. The recessed wiping 
region is positioned approximately opposite to columns 
of nozzles of the printhead during wiping and indirectly 
contacts the nozzles. Thus, the v ; per does not directly 
contact the nozzles. 

[0012] Advantageously, the wiper also has a non-re- 
cessed wiping region at the first end and adjacent to the 
recessed wiping region. The non-recessed wiping re- 
gion presses against the printhead to exert desired forc- 
es for wiping. Preferably, the non-recessed wiping re- 
gion maintains a gap between the printhead and the re- 
cessed wiping region. 

[0013] An embodiment of the present invention is de- 
scribed below, by way of example only, with reference 
to the accompanying drawings, in which: 

Figure 1 is a perspective view of an inkjet print car- 
tridge which may use the present invention; 
Figure 2 illustrates a side view in cross-section 
along line A-A of Figure 1 when a conventional wip- 
er is moved across the print cartridge of Figure 1 ; 
Figure 3A is a perspective view of an embodiment 
of wiper structure; 

Figure 3B is a side view in cross-section along line 
B-B of Figure 3A; 

Figures 3C, 3D and 3E illustrate some examples of 
the profiles of wiping regions; 
Figure 4 is a perspective view illustrating the wiper 
of Figure 3A wiping the print cartridge of Figure 1 ; 
Figure 5 is a side view in cross-section along line 
C-C of Figure 4 when the wiper is moving across 
the print cartridge; and 

Figure 6 shows relative-vertical-trajectory-error test 
results of samples of conventional wipers and of the 
preferred wiper. 

[0014] A preferred embodiment of a wiper 30 for an 
inkjet printer is shown in Figure 3A. Typically, the wiper 
is made of flexible material, that is, the wiper is elasto- 
meric. As indicated, the wiper 30 is in the form of an 
elongate blade having a wiping region 32. The wiping 
region 32 terminates in a first end 32a. The blade also 
has a securement region 34 adjacent to the blade's sec- 
ond end 34a. The securement region is configured to 
provide for securement of the wiper 30 to a chassis of 
the printer or on a movable sled (not shown). 
[0015] The wiping region 32 according to the present 
invention has two slightly recessed wiping regions 36a 
and 36b separated by a non-recessed region 38a at the 
first end. At two sides of the wiping region 32, there are 
also two non-recessed regions 38b and 38c adjacent to 
the recessed wiping regions 36a and 36b, respectively. 
[0016] Figure 4 illustrates the wiper 30 wiping a print- 



25 



30 



35 



40 



45 



50 



2 



3 



EP1 164 020 A1 



4 



head 40 of the printer. The printhead 40 has an orifice 
plate 42 having two columns of nozzles 44 through 
which ink drops 48 are ejected onto a media sheet dur- 
ing printing. As illustrated, the recessed wiping regions 
36a and 36b are positioned approximately opposite to 
the two columns of nozzles respectively during wiping, 
such that the recessed wiping regions 36a and 36b wipe 
contaminants from areas around the nozzles 44. 
[0017] The orifice plate 42 also has non-nozzle areas 
46. As shown in Figure 5, during wiping, the non-re- 
cessed regions 38a, 38b and 38c, of the wiper 30 press 
against the non-nozzle areas 46 to exert desired forces 
for wiping. Moreover, the non-recessed regions 38a, 
38b and 38c, of the wiper 30 maintain a gap between 
the orifice plate 42 and the recessed regions 36a and 
36b , regardless of up-and-down movements of the print- 
head 40. 

[0018] The recessed wiping regions 36a and 36b do 
not contact the nozzles 44 during wiping. Rather, the re- 
cessed wiping regions 36a and 36b hit the ink drops 48 
at a place that is slightly distanced away from exit re- 
gions 50 of the nozzles 44. Therefore, the invented wip- 
er 30 does not directly contact the exit regions 50 of the 
nozzles 44. Consequently, the exit regions 50 are not 
prone to scratches caused by the conventional wiper 20. 
Moreover, the wiping mechanism is designed such that 
the contact between the recessed wiping regions and 
the ink drops 48 provides sufficient force to wick away 
the ink drops 48. 

[0019] Figure 3B is a cross-sectional view along line 
B-B, illustrating the profile of the recessed wiping region 
36b and non-recessed region 38a. In the preferred em- 
bodiment, both the recessed wiping regions and the 
non-recessed regions have worn edges 37. it is under- 
stood that the recessed wiping regions and/or the non- 
recessed regions can have different profiles, as illustrat- 
ed in Figures 3C, 3D and 3E. 

[0020] Typically, in a preferred embodiment, the 
length of the wiper blade 30 is approximately 7.6 millim- 
eters (accommodating printhead interference), and the 
width is approximately 8.0 millimeters (ensuring that the 
wiper will wipethe entire printhead). In the preferred em- 
bodiment, the wiper blade has a thickness of approxi- 
mately 1.2 millimeters at the second end 34a, a thick- 
ness of approximately 1.0 millimeter for the non-re- 
cessed regions 38a ; 38b and 38c, and a thickness of 
approximately 0.9 millimeter for the recessed wiping re- 
gions 36a and 36b. In another embodiment, however, 
the wiper blade has a uniform thickness of 1 .2 millime- 
ters. 

[0021] In the preferred embodiment, the difference in 
length between the recessed wiping regions and the 
non-recessed regions is not more than 0.07 millimeter, 
e.g., 0.01 millimeter or 0.02 millimeter. Thus, the gap 
between the printhead 40 and the recessed wiping re- 
gions 36a and 36b is also less than 0.07 millimeter. 
[0022] The system provides a convenient way of 
avoiding scratches on exit regions of nozzles. Relative 



vertical trajectory error of ink drops ejected is studied. 
As illustrated in Figure 6, three samples of conventional 
wipers, C1 ? C2 and C3 ; and three samples of current 
invention, T1 , T2, and T3, are tested. Six identical print- 

5 heads have been wiped for 1 000 times by these six wip- 
ers respectively before the relative vertical trajectory er- 
ror of ink drops is tested. As shown in Figure 6, samples 
T1 , T2 and T3 of the current invention have better drop 
trajectory performance. Particularly, the mean relative 

10 vertical trajectories of samples T1 , T2, andT3 are closer 
to zero than those of sample C1 , C2, and C3, and the 
spreads of the relative vertical trajectories of samples 
T1 , T2, and T3 are less than those of samples C1 , C2, 
and C3. 

15 [0023] The disclosures in United States patent appli- 
cation no. 09/594,196, from which this application 
claims priority, and in the abstract accompanying this 
application are incorporated herein by reference. 

20 

Claims 

1 . A wiper (30) for wiping an inkjet printhead (40) pro- 
vided with nozzles (44) through which ink drops (48) 

25 are fired, comprising a recessed wiping region (36a, 
36b) at a first end (32a) of the wiper (30) for wiping 
of ink drops (48), wherein the recessed wiping re- 
gion (36a, 36b) indirectly contacts the nozzles (44) 
during wiping. 

30 

2. A wiper as in claim 1, comprising a non-recessed 
wiping region (38a, 38b, 38c) at the first end (32a) 
and adjacent to the recessed wiping region (36a, 
36b), wherein the non-recessed wiping region (38a, 

35 38b, 38c) presses against the printhead (40) to ex- 
ert desired forces for wiping. 

3. A wiper as in claim 2, wherein the printhead (40) 
includes areas (46) having no nozzles (44) thereon 

40 and the non-recessed region (38a, 38b, 38c) con- 
tacts said areas (46) during wiping. 

4. A wiper as in claim 2 or 3, wherein the non-recessed 
wiping region (38a, 38b, 38c) maintains a gap be- 

45 tween the printhead (40) and the recessed wiping 
region (36a, 36b). 

5. A wiper as in claim 4, wherein the gap between the 
printhead (40) and the recessed wiping region (36a, 

50 36b) is not more than 0.07 millimeter. 

6. A wiper as in claim 1 , wherein the recessed wiping 
region (36a, 36b) contacts the ink drops (48) at a 
place slightly distanced away from the printhead 

55 (40) such that the recessed wiping region (36a, 36b) 
does not contact the nozzles (44) directly when it 
(36a, 36b) wicks away the ink drops (48). 
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7. A wiper as in any preceding claim, wherein the wip- 
er (30) is elastomeric. 

8. A wiper as in any preceding claim, wherein the wip- 
er (30) is in a form of an elongate blade. 5 
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Fig. 3 A 
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Fig. 3C Fig. 3D Fig. 3E 
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